High-frequency surface acoustic wave (SAW) devices are needed more and more as the demand of large volume data transmission is required. In order to increase the frequency we can either decrease the wavelength, which depends on the size of the interdigital transducers (IDTs), or increase the phase velocity, which depends on the 
Background, Motivation and Objective
High-frequency surface acoustic wave (SAW) devices are needed more and more as the demand of large volume data transmission is required. In This permits the development of devices oriented to biological [4] , aggressive [5] or high radiative [6] environments. Thus, the AlN/diamond bilayer structure together with e-beam lithography processing is a perfect combination to increase the operating frequency of surface acoustic wave (SAW) devices for cell phones, satellite services and wireless systems.
Statement of Contribution/Methods
AlN thin films have been deposited at room temperature using a home-built reactive sputtering system. For process details please refer to [7] . The films were synthesized on top of polished micro and nanocrystalline diamond substrates in order to process high frequency devices. Nanocrystalline 
Results
The synthesis of AlN on diamond is a great challenge, not only because of the between an AlN/diamond interface, but also because of the high surface roughness of the diamond layers [8, 9] . In the case of microcrystalline diamond, the last problem was solved by polishing. However, polishing nanocrystalline diamond is not straightforward. For the diamond synthesis by CVD, silicon was used as a substrate. The diamond/Si interface presents a smoother diamond than the diamond/air interface.
Fig.1: XRD and frequency response of SAW devices on different AlN/diamond structures
The crystallinity of the polished NCD film is even better than that of the freestanding ones, as shown in Fig. 1(right) . However, the device provides a worse SAW response, as shown in 
Discussion and Conclusions
The However, it is not the crystal quality, but mainly the surface roughness that is a critical structural factor determining device performance.
An improved device performance in terms of insertion losses, contrast and quality factor is achieved for the freestanding film of higher crystallinity.
